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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic EL 
element which has high color purity and emits red light in 
high brightness and efficiency, even at a low applied voltage, 
and to provide an amino group-having new aromatic 
compound used for the organic EL element. 
SOLUTION: This amino group-having new aromatic 
compound represented by general formula (1) [X1 is a 16 to 
60C divalent condensed aromatic ring; Ar1 to Ar4 are each 
a 6 to 30C aromatic ring; at least one of Ar1 to Ar4 is an 
amino group represented by the general formula (2) (X2 is a 
6 to 30C divalent aromatic ring; R1 and R2 are each a 1 to 
30C alkyl or a 6 to 30C aromatic ring; R1 and R2 may 
together form a ring)], and the organic EL element using the 
same are provided. 
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^yys^/M-^yry, 7;^5yf-y7/^5yf- 
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xxi^y, 7-fe77hhU7xapy, ?';-fey, 
uy, ^yy?y*y, yXyy?inry, 77?* 
y, rM7Ty, f-fey, ^y*7xy, ^y^-t 
y, f h57x-i/y, ^Hf^xy. 'vSMNsy. 3 
n*y, M»77f-wy, \7^?iy, v^7x 
y, e^y^^y, *7>uy, ^y^it^v 
y, yxyvt7^ty, ^y^yt^-fey, >xy 
77yh5-fey, <yV77^-by, 77Mfu-y, *c 
yytri^y, ^yytr-ty, s^cyye-fey, yxy/ 
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[00 11] SJ^tL<{4ilS«i»7SySt4-NX3 

x 4 tmti. x 3 mx t tiTit. ztiztim. 
iz. mm. *mm?, wvm. x^s, m&v 
m, jvTu&vm, n-y^m, s-y+iv&, a 

^f-;i^, l-t Ko^xxf-zua, 2-tHodfi/x 
f-/«, 2-hKndfWV7f-;^. 1, 2-y'hH 
odf^xf-A-S, 1. 3-^tHndfWV7ntr^ 

2, 3-y'tKu^y-t-7f;H, 1, 2. 3 
-bUhr-'n^v-TDtf;^, ^an^^US, 1-^ 
oox^/Pg. 2-^oox^-;WS, 2-^OQ>fy7 
f-rt*. 1. 1. 3-y?DO 

-fV7De;WS, 2, 3-y7on-t-7'f^ 1 
1.2. 3-hU^Dnrobr;l/S, 7o^^f-;Pa, 
l-yn^xf-;!^. 2-yotxf-;l^, 2-7oqE 
-fyyf-A*. l. 2-^yntxf-;i^. 1. 3-v 
7o^-<y7ne;US. 2, 3-^*7ot- 



a, 1. 2, 3-hy7n€7°ntrAa, s-YX+)V 
m, 1-3-Kxf-Aa, 2-3-Hxf-/|^, 2-3 
-MV7frt*, 1 ( i, 3 

-2*3-1*4 VTtiVm, 2, 3-^3-H-t-r 
f-Aa, 1,2, 3-MJ3-N*;roe;P£, 757^ 
f-Aa, 2-T$7X^PS, 2 

-rsy^yy^a, 1, 2-y'rsyxf;«, 

1, 3- : JT$J4VrW)V&, 2, 3-^*7*7- 
t-7f-/Pa, 1,2, 3-hy7$y7ntypg, ^ 

7yy*Aa, i--/7yifi«, 2-^77x^1, 

m, 2-isT;4V7+Mt, 1, 2-^7/xf-;W 

a, 1, 3-y^7y-fyrne;H6. 2, 3-^*^7 
y-t-yf-Aa, i,2, 3-Mjv7yy > ntr/p 
a, xhn.Xf-Aa, l-xhnxf-Aa, 2-xho 
xfvka, 2-xhn>fyyf-;HS, i, 2-y-bo 
xf-Aa, 1, 3-^'xhn-f y7Dt;i^, 2, 3- 
i'*x^o- t-77VPa, 1,2, 3-h'Jxhorn 
7*^H, 1— ^7f-Aa, 2-+7+A, 

a, i-r^M;;m, 2-7yhwi, 9-ryy 
UA*. l-7x7-y>yAa, 2-7ifyhijA- 
a, 3-7x^yhy;t,g, 4-7x^yhU;l^, 9 

-7x-?-yhyAa, \-i-79*.—)vm, 2-77? 

■fex;PS, 9-t7n=*i, 4-*f-yA-7xXyP 
a, \-W-)Vm, 2-W-)V3k, 4-tVx/W 
a, 2-t'7x^.M;H, 3-h'7x^;M^, 4 
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-A)V&, m-?-7xX;P-4-WAa, m-^-7 
xX/l^-3— -TAa, m-^-7x-/k-2->f/H, 
°-HJ;H, m-hU;I^, P -hU;PS, p-t- 
7>/P7x^;t«, P - (2-7xx;prne;P) 7x 
x/l^g, 3-;<?-A— 2-77f-Aa, 4-yf-/l/-l 
-^7f-Aa, 4-y^-l-7^hy;l^a, 4' - 
^f;Pt'7x-;i-^«, 4 ,, -t-7f-;p- p -^_ 
7x-;P-4->f;«, 2-tnU;^, 3-tny/W 
a, e7y-/H, 2-eUi;x;l^|, 3-eU^'x;p 
S, 4-e'Ji/x/pa, 2-^yH'J;^, 3-^fy-H 
'JAa, 4— f^KlM*. 5-> fyHU/PS, 6-4 
yK'JAa, 7->fyHU;HI, l-4y>fy|*yA- 
a, 3-4V4y\*VA&, 4-4V4yYV)Vm, 5 
-AVAVYViVm, 6— fy-fVF'JAaS, 7-4y 
JyPVAm, 2-7V;im, 3-yUJVm, 2-Ky 
Y7y—)Vm, 3-<yV77-)V&, 4-^.yV7=y 
~)Vm, 5-\>/7 7-/H, 6-^yy7 5x;P 
a, l-Ky-/yy-)Vm, l-AVKyyyy-,1 
a, 3->fy<yy77-;H, 4-4y<yy77X 
Aa, 5— f y^yy77x;i^, s-^v<yY77 

x;P£, 7-^fy<yy77X;^, 2-*J»Mt, 
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a, i -^AA-yuAg, 2-^^A*yy^a, 3-# 
AA-yyAa, 4-^AA-yy;ua, i-7x-*-yxy 

^x;ta, 2-7xt^'Jy^«, 3-7x7yx 
'Ji/X/Pg, 4-7 3,-f-y XV 6-7xfy 

xya-jvm, 7 -7 xi-yxy s-7xt 

VXy^X/kS, 9-7xfyX'Jy-;H, 10-7 
x+yxV S J-}V&, \-T9VV-A&, 2-7? V 
>-)Vm, 3-T9W-)Vm, 4-T9W-)V&, 

9-7?0iS-A&, l, 7-7xty^nyy-2- 
4Aa, 1, 7-7xtvxn!Jy-3->f/H, 1, 
7-7xty^oyy-4— *Aa, i, 7-7xty 
•Xnyy-5-4Aa, 1, 7-7x7"y7.uyy-6 
-4Aa, 1, 7-7xfyxnijy-8-> f/P*, 
1, 7-7xtyXD'jy-9-^ fA*. 1, 7-7x 
■7-yxnyy-i o-4Aa, l, 8-7xfyxoy 
y-2-4 l, 8-7xtyxnyy-3->f;l. 
a, 1, 8-7x7y7.nyy-4-^fAa, 1. 8- 
7x^y*oyy-5-4Aa, 1, 8-7xt^o 
yy-6-4Aa, l, 8-7xfyXD'jy-7->f 
Aa, l, 8-7xi-yxavy-9-A/im, l, 8 
-7x-fyxnyy-i o-4Aa, i, g-y^i-y 
xnyy-2-4Aa, i, 9-7xfyxnyy-3 
-4Aa, l, 9-7x-fyxnyy-4-^;ia, 

1, 9-7x7"yxpyy-5->f;PS, i, 9-7x 
•fyxnyy-6— -fAa, i, 9-7x7"yxny> 
-7—- f/i^a l, 9-7x7>^ny y-8--Y;P 
a, 1, 9-7xt^nijy-io-^f;H, 1, 1 
0-7x7-yxnyy-2-4A*, i, io-7x7 
y^nyy-3— f;P4, i, io-7xtyxnyy 
-4— f;PS, l, l o-7x7yxoyy-5-> \iv 
a, 2, 9-7x+yxnijy-i-^;i,s, 2, 9- 
7x^y^pyy-3--f;k«, 2, 9-7xty^a 
yy-4--fAa, 2, 9-7xtyxnijy-5- f 
;ta, 2, 9-7x7"y^nyy-6-^fAa, 2, 9 
-7xi»-y^ayy-7-'f;i,a ) 2, 9-7xfyx 
Dyy-8-^f;^, 2, 9-7xtyxoi;y-io 

2, 8-7x^y^.oyy-i-^;i^, 

2, 8-7xty^DiJy-3-^/H, 2, 8-7x 

tyxDijy-4-^;n, 2, 8-7xfyxayy 
-5-4>vm, 2, 8-7xtyxnijy-6-'f;i/ 
a, 2, 8-7xfy^nijy-7-^;«, 2, 8- 
7xtyxn'jy-9-^;^, 2, 8-7xfy^n 
yy-io->fAa, 2, 7 -7xtyxo y y-i- 
4m, 2, 7-7xtyxoijy-3H;H, 2, 
7-7x7-y*oyy-4— f;«, 2, 7-7xfy 
xnyy-5->f^a, 2, 7-7x^-y7.nyy-6 
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-MVm, 2, 7-7xtyxo'jy-8- fJim, 
2, 7-7xt^O'jy-9M/Pi, 2, 7-7x 
■fyxu^y-\Q-Aivm, l-yx.'fi'-JVm, 2 
-7itv-;H, \-~73.J^TV-)Vm, 2-7x 

^-Tv-;WS, l-7x/W-/H, 2-7x7* 
*T : J-)V&, 3-7x7*H7->'-;Pa, 4-7x7^ 

yx/i^a, 2-jj-^yu^s, A-***r s fv>im, 
s-^-r/y^a, 2-**wrvvivm, 5-* 

#tyr/'J/«, 3-77-fx/ta, 2-f-x-;U 
a, 3-^-x-;PS, 2-*+)V\Zu-)V-l-4 )V 

a, 2-x+>v\:u-)v-3-4)vm, 2-7^-eo 

3-7f-/H?n-/i^-i->f/i>a, 3-7f-/H^o-^ 
-2-4/ta, 3 -7f-/ueo-/b-4 — f 3- 
*^iWu-)l>-5-4 2-t-7f-;Hfp-;l^ 
-4-4/1^. 3- (2-7x-/l/7*otr;H kfn-A- 
-l->TAa, 2-7f-/t<- 1-- -fyK'J/Pa. 4-* 
1 — f y h* y/wa, 2 -^f-^- 3 -4 y h* y^ 

a, 4-7f-;I^-3->f yh'U^S, 2-t-7*f-/H 
-> (>HUA«. 4-t-7>;H-^ yKy/ia. 2 
-t-7^-3— ^yKi;;ia, 4-t-7^-3 
->f y Y Vivmtfmfhtih. 
[ o o 1 2 ] iBA(> tXtetss&wi^/wafc lt 

li. CTilf. 7^-/ia, xf-;ua, ?u\Z)Vm. AVT 
nbH, n-7>;La. s-7f7i^a, 4V7i-}V 

a, t-7>/ta. n-^y^a, n-^s^a. 

n—vrf-A*. n-*91-)Vm, t h'n* v7f-7P 
a, 1-tb'n^x^a, 2-bKadf^xf-^ 
S, 2-bPn*Wy7*'A<S. 1, 2-^'hh'o* 
u-xi-fim, l, 3-^'t h'Q^WyTntr/pa, 
2, 3-^'tKn*^-t-7>/Wa, 1, 2. 3-b 
Ut h'ndf>-7*oe;l^. 7un7f-/ua, l-7on 
xf-;i/S, 2-?nnxf;H, 2-7Po^fy7f-;W 
a, 1, 2-y7nnif;H, 1, 3-^7on>ry 
Tnt'/Pa, 2. 3-^7no-t-7>;Pa. 1, 
2, 3-M;^nn7of;P*, 7*n*:7^a. 1- 
yn^x^a, 2-7n^if;H, 2-70^7 
1. 2-y7otxf;«, 1, 3-^'7*o 
*-fy7*DKA4l. 2, 3-y/Dt- t-7>/Pa, 
1,2. 3-hy7o*7'o^S, 
l-3-h*xf-;l/*, 2-3-Fxf-/l4l, 2-3-H 

-fyyfvia, i. 2-s;3-wyua, i. 3-v 
H-hMyrnt/ws, 2, s-^'a-K-t-y^p 

X. 1, 2, 3-Mi3-HToe;PS, TSy^H- 
a, l-7S7X^a. 2-T$7x^a, 2-7 

^y-ivzr^vm, i, 2-v f rs7xf-;pa, 1, 3 

-^*T5 7-f y7-Dt;Wa, 2. 3-^*TS7-t-7 
1,2, 3-HJ7$77-ne;l^, y77^ 
l-v77Xf-/Pa, 2->-r7Xf-;ia. 2 



-^774 y7»WS, 1, 2-^T7Xf-;PS, 
1. 3 -vx77>r 77*0^/1^. 2, 3->-'x77- 
t-7f-;PS, 1,2, 3-hU y7/Tne;H, x 
hu7?-/l>a. 1 -xhnx^/wa, 2-xhoxf-;i/ 
a. 2-xha-f 77>/ia, 1, 2-y-bnxf;l, 
S, 1. 3-iS-bv4V7a\?j]&, 2. 3-iS-h 
n-t-7>;ta, 1,2, 3-f'jxbD7ot;H 

[0013] S&h L<\mW&<?)T)V'r-)Vmt LX 
ii. Mttf. t'x/pa, TV)V&, l-fT-tm, 2 
-~?T--)Vm, 3-7-fxyl^, 1, 3-7i?y^xx 
)V&, l-**j-JV\z-)V&, X*V)Vm. 2, 2-^7 
x-)V\L-)Vm, 1, 2-i/'7x-M'x;H, 1-7 
*)U7Vfr&. l, l-v7f-;P7'J;P«, 2-7^;P 
ry/pa. i-7x^r i J;«, 2-7x-^r , j;i' 

a, 3-7xx;PT , J;^, 3. 3-y'7x^7'J;l- 
», 1, 2-^7f-^T'J/PS, 1-7x^-1-7" 
f-/«, 3-7xX;i,-l-7xx;US^*W^ix 
5. 

[00143 imt L < Ji*l^£7)^7 aT^/l-Si: 
tT(i, mtii. is?n?u\Z)Vm, ^7o7>/ia, 
l/?W^V1-)V&, i^D^df^a, 4-7-7-/1^7 
DA.df x/Pa^*W £>*i6 . 

[ 0 0 1 5 J S$i> L < Ji*^i0T^3dr yljj- O 

Yj ?mzti. Yi t ixit. mm. *+>vm, x^- 

Tne;PS, >fyTntr;ua, n-7*f-A-g, s 
-7f-/ws, >fy7f-;i^, t-7f-;u«, n-'O-f- 

n-^x;PS, n -^Tf-^S, n-^7^ 
m, hKndfS/7^S, 1-hh'ndr^xf-;^, 2 
-tHn^fyif/PS, 2-t Ka*^-f v/^f-ivm, 
1, 2-y'hPn^ylf/l^, 1, 3-^'hHo*^ 
AVTWivm, 2, 3->-'tKn*^-t-7^;P 

a, i, 2, 3-h»j t Kn^rne/pa, 7007 

f-AS, l-7noxf-;wa, 2-?nnxf/H, 2 
-7on-ry7f-/Pg, 1, 2-y?noxf;H, 
1, 3-^7op-fy7-ntr;PS, 2, 3-y'^nn- 
t-7f-;PS, 1,2, 3-h'J?oo7De/H, 7 
p*7^-;l-a, l-7'Dtif;l,S, 2-7n^£Xf-^ 
«, 2-7ot>f y7f-;L«, 1, 2-^ycHEX?-^ 
a, 1, 3-y7o^^yratr/Pa, 2. 3-^'7d 
t-t-7f-;ia. 1,2, 3-M>7ot7*oe/l^ 
a, 3-h*7f-;l^a, l-3-h*xf-;ia, 2-3-H 

xf-;ia, 2-3-hMyyf-^a, 1. 2-^'3-h 
xfvua. l, 3-v r 3-H^y7'De;pa, 2, 3- 

S;3-K-t-7>/Ua, 1.2, 3-h'J3-h'To 

t;i-a, T577f-^a. i-rs7xf-^a, 2-7 

$7xf-;pa, 2-T5 7>fy7^a, 1, 2-V7 

$7xf-;t-a. 1, 3-^*r57-f yrnt;pa, 2. 

3-v-*7$7-t-7>;ta, 1. 2, 3-hUT57 
7*nt;Pa, ^T77f-na, 1 -v-T7Xf-;Pa, 2 
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-yTVxf-^S, 2-isTS4V71-A&, 1, 2- 
yyryxf;H, i, 3-*JisTS<f VTaV/m, 

2, 3-^7y-t-y^-)vm, 1, 2, 

7>"7nt/H, -ho^f-;U«, 

1. 1, 3 -^*x ho -TV To 

e/Pg, 2. 3-y-bo-t-yt;H, 1, 2, 3 
- b u - h 07*0 t^iifif^s . 

[ 0 0 1 6 3 s&t> iKimmnzmsmmmmi: 
7i-)vm, l-r^njAi, 2-ryhy/n, 9- 

7>hVfr&, l-7x-fyhV)U£, 2-7xi->h 
3-7x1~y\>V)Vm, 4-7ifyhij;i/ 

9-7xfyh'J;l^, l-^7?-fe^£, 2- 

m, 2-w-)vm, 4-t']s-;\,m, 2-t'7x-^ 

■i)Vm, 3-b'7x-;M^i, 4-t*7xX/W;P 
S, p-? — 7x- )V-A-A)V£k, P"^-7x-;l' 
-3-^g, p-?-7x-/W-2->f/H^ m-? 
-7 x-)V- 4- A m--5>-7x.-)V-3-4)V 
m, m-?-7x-}\>-2-4)Vm, o-YV)Vm, m 
-M»^S, p-MJ/Pg, p-t-7f-/P7xX/|, 
£. p- (2-7x-;Prntf;P) 7x-/H, 3-A 
&)V- 2 -i-7i-)V&, 4 -x+tv- 1 -i-7+fUm, 
4-Xj-)V-l-7>VV)Vm. 4' -^^;Ph*7x- 
4"-t-7f;i.-p-^-7x-;i-4- 

[0017] w®i>L< immmmmmmm 1 1 

Tli, l-tay/Ug, 2-en'J;i^, 3- 

eou;ws, tytj-jvm, 2-w=j~ivm, 3-e 

US^iA*. 4-tfU^n;^, l->f^HU;l«, 2 
— fyKUn^fi. 3— fyHU;WS, 4-^yYVtV 

y/p-S, l— i y^H'M, 2— f y>f yh'y/i/ 
S, 3-AV4VYVM&, 4-4V4VYVM&, 5 

7— -TV 

4vYv>m, 2-7Vivm, 3-7V>vm, 2-^y 
-ivm, 5-<>V77->vm, e-<yv7^—)V 

7-^^/79-/1^1, 1 -J VOY77-JI 
S, 3-A v<.>V75-;PS, 4-4 VKyY7J- 
5-AVOY7^~)im, 
7-^7^^/77-^, 2-df/y/P£, 
3-^7>J/H£. 4-*/y;i*. 5-4P/U;m, 6 
-=¥7';;Pa, 7-*7y^£, 8-*/y/kS, 1- 

5 -4 V* 6-AV*S»>U£, 7- 
4V*SVHm. 8-4V*SVA4i, 2-*7*W 

1 n&, 3-ij 



m, \-7x1*VXVV-)V&, 2-7xi-yxv i J~ 
tvm, 3-7 xi-y 4-7 xi-yxv'J 
->vm. e-7x-fyxv : J->vm, 7-7xmy 
*J=jV3k, 8-7xi-yxV*S-j\,m, 9-7xi-yx 
1 0-7 xi-y XV 1-T7U 

: J=.)im, 2-7?vi?->im, 3-77V : J-)im, 

4-77V : J-)Vm, 9-77V s J-)Vm, 1,7-7 
x-tyxuyy-2-A)vm, 1, 7-7xt^O'J 
y-3— <)i&, l, 7-7xtyxo'j>-4H;i/ 
1, 7-7xt>xnijy-5-^ f;l/2, 1,7- 
7xi-yxvyy-6—i)U&, i, 7-7xfyxn 
yy-8— Ol>3S, l, 7-7xiryxxivy-9-' ( 
1, 7-7x^yxny>-i 0--f/P£, 1, 

8- 7xt-y7.nyy-2->f;i'a > l, 8-7xi-y 
xuyy-3-4)\M, l, 8-7x^y\xoy>--4 
— <;pa, l, 8-7x-hyxayy-5-^f;l^|, 

1, 8-7x^-y7.0'J>--6->f/t«, 1, 8-7x 

mnyy-y-'f/H, i ( 8-7xtyxoijy 
-9-4/PS, l, 8-7 x+yxnyy- \o-4 >v 
m, 1, 9-7x-7-yxo»J>'-2--f;l'a, l. 9- 
7x^y7>n>jy-3->f^a ( l, 9-7xfyxn 
yy-4-4)im, l, 9-7xfyxn'jy-5- f 
l, 9-7xtyxayy-6-4frg, i, 9 
-7xfyxnyy-7->f;H, 1, 9-7xt>x 
pyy-8-^;ua, 1, 9-7xfy^nijy-io 
-4)V&, 1, 1 0-7x^->'7.n»;>'-2— f/PS, 

1. l0-7xfyxa'jy-3-fy|^, l, 10- 
7xtyxoyy-4-^;H, 1, io-7x^y7. 
uyy-5-4)im, 2, 9-7xty^D'jy-i- 

2, 9-7xi-yxuyy-3-4jim, 2, 

9- 7 xi-y xvi^y- 4- 4 2, 9-7x±y 
xuyy-5-4)Vm, 2, 9-7xfy^n!Jy-6 
-Jivm, 2, 9-7xl-yxuyy-7-4)V&, 

2, 9-7xfyxnijy-8->f^, 2, 9-7x 
i-yxavy-io-Jfrm, 2, 8-7xfyxn'j 
y-i-4/vm, 2, 8-7 xtyxo y y-3- A iv 

2, 8-7x^y7.DU>--4->f;Ua ) 2, 8- 
7x-fy7.ny>-5— f;PS, 2, 8-7xtyxn 
Vy-6-4;i&, 2, 8-7 x-fyxuyy-7 f 
/t-S. 2, 8-7xty^n'jy-9->f;«, 2, 8 
-7xtyxo yy- 10 -- f;wa, 2, 7-7xt^ 
xuvy-\-4)vm, 2, 7-7xi-yxvyy-3 

2, 7 -7 xi-yxuyy-4-4 
2, 7-7x-tyaoyy-5--<;i/a, 2, 7-7x 
+yxw)y-6-4fi&, 2, 7-7xi~yxuyy 
-8-4)Vm, 2, 7-7xi-yxuyy-9-4)V 
a, 2, 7 -7 x-fyxuyy- 10-4 ivm, l-y 
xfy-^, 2-7x^yx;^, l-7xyf7y 
2-7x7f-r^^, 3-7x/fry'z 
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a, 3-7xy^xx/pa, 4-7i7^-;p 
a. 10-7xS*W=J\&, 2-sMMryy/l*. 

5-*=Wy;Pa, 2 
SWUW, 5-^^7Vl»;PS. 3-75-9*- 
/ia, 2~fxx;ia. 3-f-xx;ia, 2-y^/H? 
n-/w-i->f/i/a, 2-y-f;peu-/u-3— Ok 
a, 2-X1-)V\:u-)V-4-4)Vm, 2-yf-^fcfn 

3- yf-/H?n-/P-2-' f;l^. 3-*j-)Wu-)V 
-A-A)V&, 3-**)V\Zu-)V-5-4)V&. 2- 

t - y^-;ueo-;p- A-4ivm, 3-(2-?x-/w 

7ntr;u) tn-;i/- 1 l — f 

Af—3—4 'J ;ia. 4 3 -4 y H U * 
a, 2-t-rf-zH— f yFU^E, 4-t-7*f-/W 
1— rvKUA*. 2-t-7*?7k-3— f yK'Jyp 
a. 4-t-7>/W-3-4 

[00 183 jBHfcl.<tt*fflHK0T9;Wf^«i:UT 
li. Mitt. Ky ; J)um. i-7xx;pxf-;ta. 2- 

7x-yHV7cie;H, 7xX/i,- 1 -7f-;ia, a 
— t7*)WJ-)Vm, \-a-f7&)V^)V&. 2- 
a-1-7^)l>3i+)V&, l-a-t7fMy7ne/P 

a, 2-a-t7fMyrnt/i^, 0— f7&tv* 

fvia, l-/3-^7^-;WXf-^S. 2-0-1-71-fU 
Xf-^a, 1-0 — J-7W/7ntA*, 2-/3- 

t7^-;MV7*ntf;i^, 1 -troy^yf-/ua, 2- 
(l-tnU;k) Xf-7WS, p-^f/Kyy^S, m 
-^f;Kyy^S, o-y^Ky^"/^, p-^n 
D^yy/U, m-^noO'vVwa, o-^nnO- 
i^a, p-yo^yj^a, m-yti^yj^ 
a, o-7nt\yi;;H, p-3-F^ys^wa, m 
-3-K^yi^a. o-3-VKy^)Vm, p-tH 
n^s^yi/^a, m-t Kpdf^<y^;l^ ( o-t 
h'odf^y^S, p-T^y^VvVPS, m-75 
y^y^vi^, o-rsyo-xVta, P -xhn<y 
^";ta. m--hn'<yy;H, o-^ho^y^/P 

a, p-i/7Ayy;«, m-^ryo-^/ta, o 
-^ry^y^/ua, 1 -t Hndfy-2-7x-;M 
V7Dtr;wa, l-^oD-2-7x-;MV7nt^ 

[ 0 0 1 9 3 ffi&i> L< \ms&e>T y vati 

-OZiHSft, ZttTfi. Witf, 7xx;ia, 1 

-^-7^;pa, 2-^7f-;pa, i-ryhU;ia, 2 
-ryh'j/wa, 9-ryhU;pa, i-7x-ty|-y 
;pa. 2-7x^yhU;pa. 3-7x^yhU;i^a. 

4- 7xt-yh'J;ta. 9-7xtyh'j/H, 1 —t 



a, 1 -trux/ua. 2-bfux;wa, 4 - tv-n 

a. 2-h'7xX;M;ia, 3-t'7xX;W;pa, 4 
-h'7xX;K;ia, p-y-7xX/L—4 7Ua, 
p-^-7xX;U-3--f;ta, p-?-7x-;l'-2 
--f;ua, m-?-7xX/l/-4— -OUa, m-?-7 
xX;l^-3--<;Wa, m-?-7i-;l'- 2 ~4)V&, 
o-h'J^a, m-h'J;l^a, p-h'J;Pa, P -t- 
7^7xx;wa, P- (2-7xX;P7*oe;l/) 7x 
x;pa, 3-^f-^-2— ^7f-;Pa, 4-*+)V- 1 

-7-7f-;wa, 4-y^-i -ry MJ^a, 4* - 

y^-;l/h*7xX;W;ua, 4"- t -7>;U-p 
7x-/l/-4->f;H, 2-toy/wa. 3-tny^ 

a, e^vx/pa, 2-eyyx;pa, 3-tryv*x^ 
a, 4-tfu^-;wa, 2— ryF'j/wa, 3— fyn 
y;pa, 4— fvKUA*. 5— fynu^a, 6— f 
yK'Jyua, 7— ^yh'U;pa, 1— tv-iyi*VA> 
a. 3— fv-fypUA*. 4— fv-f yny/i*. 5 
— fy-f yh'U/wa. 6-> r y-f y^y/ia. 7— fv 
>fyHU^a. 2-7U;ua, 3-7'j/wa, 2-<y 

>/75x;wa. 3-<yV75X/wa, 4-^yV75 
x;ua, 5-<yV75xyta, 6-<yV7^x;P 
a, 7-<yV77X;wa > l-^fy<y^/75x;P 
a, 3— f y<.yV7 5x;ta, 4--f VKVY7y- 
Mt, 5-4VOY75-)l&. 6-4VOV75 

~tvm, i-A v<yY77-^m, 2-*sv)vm, 
3-*;V)vm, 4-*/0)\<&, 5-^-/u;ua, 6. 
-^■yj^a. 7-*v"j;pa, s-^7'j;ta, 1- 
■iv^/un^i. 3— f y*yy/i*. 4— fy^yy 
;ua, 5--<y^yy;ua, 6->fy^yy;pa, 7- 
-fy*yu*«. 8— fv*/u**. 2-^y^y 
x;i/a, 5-*y3-f yx/ta, 6-#y^yx;p 

a, l-^/WN'yy^a. 3-* 

/WW)Vm. A-HA'WJA&. l-7xtyX'J 
i/*x;pa, 2-7x-7-y*y>'*x;wa. 3-7x-^yx 
yv*x;pa, 4-7xtyX'Jx-/l^, 6-7xfy 

xy^x/pa. 7-7x^-y^y^-;va ( 8-7xt 
y^y^-x/wa, 9-7x-^y^yxx^a, 10-7 
x^yxy^x/ta, l-r^y^x/pa, 2-r^y 
^-;ta, 3-7?yvx/va, 4-r^yxx;i^a, 

9-T^yv'x;ta, 1, 7-7xty^nyy-2- 

Mvm, 1, 7-7x-^yxoyy-3-^;pa, 1. 
7-7x-ty^oyy-4-'f^a, 1, 7-7x-*-y 
xoyy-s-'f/Pa, l, 7-7xtyxDijy-6 
--oua, l, 7-7x-fyxnyy-8-'f;ia, 
1, 7-7x-t-yxoyy-9-^;pa, 1. 7-7x 
fyxn'jy-i O-'f/Pa, 1, 8-7x-?-yxny 
y-2— <;ia. l. 8-7xt-yxnyy-3— 
a, l. 8-7x^yxoyy-4-^;va, l. 8- 
7x-tyxnyy-5-^f;va, l. 8-7x-fy7.n 
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V>-6-4)l&, 1, 8-7x-tyXn'jy-7-'f 
M^, 1. 8-7xtyxn'jy-9->f;l^, 1, 8 
-y*i->xny>-iQ-y()im, i, 9-7it^ 
l, 9-7xtyxnyy-3 

— fA*. 1, 9-7x.1r>Xuyv-A-4Mt, 

1, 9-7x^y^o»jy-5-'f;PS, 1. 9-7x 
+yxuyy-$-AM&, i, 9-71^0^ 
-7-4/l/S, 1, 9-7x.-fyxuW-&-<i)V 

1. 9-7x-7-yxny>—i o-4/t-g, 1, 1 
0-7ify^nijy-2->f/i«, 1, io-7it 

l, io-7ify^D'jy 
1, 1 0-7xfyXU!iy-5->(/l' 

g, 2, 9-7ify^oijy-i-^, 2, 9- 
7xty^n'jy-3-^;^, 2, 9-7xfy^o 
yy-4— -f/l^, 2, 9-?*-)->xuyv-5-4 
ivm, 2, 9-7x-tyxnyy-6->f;i^. 2, 9 
-7xtyxn'jy-7->f*l, 2, 9-7x^7. 
oUy-8-' iivm, 2, 9-7x-^y^ni»y- 1 0 
-^f;pa, 2, 8-7xty^n'jy- 1 ->i>vm, 

2, 8-7xtyxn'jy-3-> iivm, 2, 8-7x 
tyxnijy-4--fy«, 2, 8-7xty^nyy 
-5-4/1^, 2, 8-7xfyxaijy-6->f;P 

2, 8-7xfyXDijy-7- OPS, 2, 8- 
7xfyxDijy-9->f;i'i, 2, 8-7xfyxo 
Uy-lO-^/PS, 2. 7-7xtyxayy-i- 
•OP«, 2, 7-7x^yxnuy-3— 2, 
7-7xfyxnijy-4-^«, 2, 7-7xty 
xnyy-5-f;U, 2. 7-7xfyxoijy-6 

2, 7-7xtyxn'jy-9-^;«, 2, 7-7x 
tyxoyy-ioH;«, i-7xfy'-;Pi, 2 

-7xt-;z^, l-7x7f7y^, 2-7x 
yf-T>*-;l^, 3-7xyf7y-/H, 4-7x/ 

j-Tit-iim, 1 -7xy^ty_;n, 2-7x7* 

3 - 7 x 7* 4 - 7 x 7 -9" 

WTVyiWI, 3-75if-;i^, 2-f-x^yp 
S, 3-^-xx/i^, 2-*f-;t-trn-/P-l->f/p 
S, 2-X+fr\:u>-t\,-3-4iMt, 2-^)V\lxi 
-)V-A-A)Vm, 2-X1-)V\Zn-tV-5-A ivm, 
3-X1-)V\fu-)V-\-4)Vm, 3-XJ-)l'£u-)V 
-2-A)Vm, 3-X+)\,\Zu-)l-4-4)im, 3- 
X^)V\Zu-)V-5-A)V&, 2 - 1 - 7*f-;Hf o-;W 
-4-^;i^a, 3- (2-7x-;W7otf;P) trn-;p 
f/l/g, 2-X1-)V-\-A>YVK>m, 4-* 
i-)ls-l-4>VV>U£, 2-M-)V-3-4VYy)V 
S, A-*+)V-3-4vYV)V§i, 2-t-7*f-/H 
— f>h'U;l^, 4-\.--n-)V\-4VYVM&, 2 
-t-7j~)V-3-4>\^))l&, 4-t-7>/l<-3 



[00203 am t <«4*n»or^3^^^sn- 

^Bi-COOY, fcfcSfi, Y,l:tm Witf, 

xf-/I/g, 7Dt;H, -fyyntr;^, n 
-7*f-;pa, s-7-M-S, ^V7'f-;ua ) 

2, n-r*7^PS, tb'n^fA*. 1-tKo 
^xf-zl-g, 2-tKnJfyxf;H, 2-th'odf 
WV7f/H, 1, 1, 
3-s;tFn*W VTnt/pas, 2, 3-y'tHoJf 
^-t-7*f-/l^, 1,2, 3-l-yt Ko^Tutr 
?on^f;kS, l-?onxf/H, 2-7o 
pxf-;^, 2-7onWV7*f-;PS, 1, 
nx^a, l. 3-v7oo-f yrmr**, 2, 3 

-j/^nn-t-7f-;^, 1, 2, 3-h'J7nn7' 
nt;i^i, 7ttxi-)vm, l-7*nqfcx^s, 2- 
7*n*xf-/Pg, 2-70*^77*^;^, 1, 2-^' 
7*ntxf-;t-S, 1, 3-y'7*nff vrohVl^, 
2, 3-^yn^-t-y^;]^, 1, 2, 3-h»;7 
n^TotVPg, B-YX+)V&, 1-H-Hxf-^ 

2- 3-h'x^S. 2-3-MV7>/WS, 

1, 2-^'3-h'xf-;!^, 1, 3->*3-MyTO 

2, 3-v3-K-t-7>/l/g, 1. 2, 3 

-hya-b'roe;^, r$7*^s, 1-757 

x^Pg, 2-7*57x^/1^, 2-7574 77*^ 
1, 2-^*757X^1^, 1, 3-;j 7 $yjy 
Totr/lS, 2, 3->*757-t-7^«, 1, 

2. 3-hUr57TDt;t«, i/TSX1-)im, 1- 
^77Xf-;^, 2-^77Xf-/U£, 2-v-T7>f7 
7*f-/P», 1, 2->*^r7Xf-;l^, l, 3-i^v-T 
/IVToMMk, 2, 3->*^r7-t-7^;i/a, 
1,2, 3-h>;v-T77'ntV^, -YUX+)V&, 
l--hnxf-^a, 2--hox^S, 2 --ha 
-f % /7***, 1, 2-vxM3Xf-;W£, 1, 3-^* 
xho-fyrntr/i^, 2, 3-y*-hn- t-7f-;w 
S, 1. 2, 3-YV-YuTu\Z)lW£tfm j fL>ti 
5. 

[0 021]-&5U1) fctJJtSAr! ~Ar 4 
fc-J&5£ ( 2 ) fcfcft-SR! &VR 2 Olgtt, L<{i*| 

it, Milf, 7x-;«, l— ^7^;PS, 2-77 
l-ryhy^a, 2-7:^ y/u*. 9-7 

Vhy/P*. l-7xt>MJ*i, 2-7x^>hy 

3-7x-tyh'j;i^a, 4-y ^yvuivm, 
9-7x^>hU;pa, l-1~??*->v&, 2-i-y 

9^~)vm, 9-i-7?-k->i&, 2 

-tl/x;H, 4-ei^-;I^|, 2-t'7xx;H/p 

3- t*7xx;K;l^, 4-t'7xX;W;l^, p 
-7-7x -;P-4--f;t/S, p-7-7x^-3- 

p-^-7xX/l,-2-^;Pi, m _^„ 7x 
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-■9-7 x-lV-2-4lVm. o-hU/l^, m-h'J 
>\&, p-h'J^S, p-t-7l-)l>7 x-)\s&, p- 
( 2-7i~;PTntf;W) 7x-;PS, 3-^^-;W-2 
-*7*/l>*, 4 -^/P- l -- M^/ta, 
;w-i-ryh';;ws. 4' -*^t'7xx/K/P 

4"-t-y^- P -^-7x-;u-4-'f;i^S 
S£frW<o*il>. HKsS ( 2 ) ttJttl>X 2 <7)W&i>l 

<tmm<o&mm6^3 o^memgmmt tx 

[0022] ( 2 ) izmiR! RVR 2 KM® 

i) l < imw&o&m®. i ~ 3 o oiffiixji^oT^ 

LTJi, *f-/ia, xf-/i^, rot/H, -<( 
yrohV^, n-7*)V£k, s-7i-)U£, 

t-y'+tVQ, n-*<.V+)i&, n-^i/Jl 

m, n-^7*frm, n-im-ivm, tno^wf 

tvm, l-tHn4fvx^S, 2-t Kn^fvxf-;l/ 
S, 2-t KndfW V^;l^, 1, 
xx^/i/g, 1. 3-xhh'udf^yro^S, 
2, 3-vtKo*^-t-7>/l«, 1, 2. 3-h 
UhHDdrx7'nt;US, ?oa*^-S, l-?oo 
x^a, 2-7noxf-/i/S, 2-^DO^V7'f-;P 

1, 2-v?anxf-/PS, 1, 3-^?nn-ry 
rne;i/£, 2, 3-x?no-t-7>;Pa, 1, 
2, 3-MJ?onyot?;|/S, 7*o**^a, 1- 
/Dtif/H, 2-7*o^xf-;l^, 2-7*0*^/ 
7>;l^, 1, 2-v7"n^xf-;l^ ( l, 3-^Vo 
t>f VT-otf;^, 2, 3-^nf-t-/f/«, 
1,2, 3-h 'J 7*0*7-0 t?Aa. 
l-3-h'Xf-/U£, 2-3-KX^S, 2-3-F 
4V7*/1/*. 1. 2-x3-Hxf-;PS, 1, 3-V 
3-hMV7-pe;l/a, 2, 3->-*3-b*-t-7*^ 

1, 2, 3-MJ3-K7*at^S, 7$y*f-/W 

m, i-T$yx-f;pa, 2-T5yx^s, 2-r 

$y-fV7*^l^, 1, 2 ->-'T 5 7X^-/1^, 1, 3 

-^rsy^yroe;ws, 2, 3-^'r$y-t-7 
1, 2, 3-M/7$yroe/pg, ^ry* 

f;«, l-^ryxf-;^, 2-v-ryx^;PS, 2 

-S'Tv-f yr^/i^, 1, 2-^ryx^ps, 
1, 3-^'vry-f yyntf;i^, 2, 3-xv-ry- 

t-y^S. 1.2, 3-YVi'TJ?u\Z)V&, - 
hoy-f-;l^, 1 -r.hDif/H, 2-xhox-f;W 
«, 2-~YuAV^)Vm, 1. 2-^-hoxf-^ 

1, 3-^-ho-fy7"ot;ta, 2, 
o-t-7>;k2, 1,2, 3-h'J-ho7ne;H 

imitm^h. ttc, Ri rvrz am&mti 



2, 2' -\?AMt, i/7x.-)V3i9>-3, 3' -i? 
A)V&, : J7x-JU7W>-4, 4' -iSJfl&gtf 

[0023] *mco-%& ( 1 ) xmtii^mmc 

[0024] 
[ft5] 
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[0026] *%tfaftttE Lfftj, MfcftfflRNC 

3HffiimS5*ift»t. jEJLaA«fM>L<tt* 
^TfSV^*?^ jevViEJUKaMKJSWFIIBa 

v\ #ii0«tELiTtt. ^m/m&xm/m. 
mj^m/mm/mxm.m/w&mmm&xm 
[0027] ztmizte. iimzmix . *w»ohr 



km. m-mMit. tti&izMSkhnmmiLtzx *) 

£%JSi L < <i£IIUfc <9ft*tte*)£SH£ J: OS 
( 1 ) T*S*i6*8ii*3fSSJHk^** 1-7 oaa 
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[0028] *W5i*HteS ( 1 ) <Mc&tot$nztm 

iti*mmzm?% imxmxitxx \-tmt ix 

«u ryy-y-ty, -fytvy, y^yyvy, ey 
y, 7-by-ty, ao^, y-y-try, y^v^A 
y, ^'Ji/y, 7^n^!Ji/y, y~yfw<wy, ^ 
yyy, 7^ijyy, ^^'j/y, y*7x- 
)V7f ! Jx.y, f-Yyy x.-)V7 9 ! Jx.y, y-?yy, 
**WTf—fr, T)V?ity, ex^yy*-9-yy 
y, \£xx+VA,, e^y'y, ^n^^^yxy, ^ 
y y y&JgUtt, r 5 y*y u y&i$ft, ^yy* y 
yy&JRIffls, 4$y, y'7i-;nfi/y, t'^r 
yhy-ty, %?7§JtiA?W—fr, Myy, ttKy 

y, xv*+y, xnisT-y, ^rs^y-^y-h 
4fc**w>r Ffc£*. *i-t")}ty, )V7vy, 

>\s<y%imftRvmyt&mm<mfL>tii ztit> 

[0029] IE?LixA*mi: LTti, iE?L£i&jI1-6tig 

Wfcii, 7?oy7-yfss*, ^7^D^r-y|^ 

ft, jJOI-7 4 U yf8$ft. **W7Y 
hUTV-;^ y$yy-/k ^Uyyoy, 4 
S^y-ZH^ty. \£9Wy, e7VD>, fb7t 

tF^yy, r^hH^yy, tfyry-yiyr/i^ 
y, xf-zi^y, y?y*xy, ^yy'y'yMhy 7x- 
/yrsy, x^y;PTSyShy7x^T5y > y*r 
syffiby7x^r5y^fc, **ife«anwkRysK 
yt*-;w^;^\*y-;p, ^j^y, simixi^JH^o 

[0030] £ft£c0l?L&Attf4O*T\ § 
ttSriEJLifcAtffifcL 3?§5£3&T 5 yfS&tti, L < (i 
7 * o y T-yfPi#T-s>l> . ^S^Z8iT 5 yp»# 

OJUMfc l/Oi. hy7x-^T$y, M/MJ/t/r 

sy, hy;Pv*7x-^r$y, n, n' -y7i-;p 

-N, N' - (3-^f-/W7x-A) -1,1' -t*7 

x -/u-4, 4' -y'rsy, N, N, N' , N' - 
(4-^f;l,7x-;H -1 . 1' -7x-/L— 4, 
4' -y'TSy, N, N, N' , N' - (4-^^7 

-1,1' -t*7x-/W-4, 4' -y'TS 
y, N, N' -y'7x-/l/-N, N' -^7f-/P- 
1,1' -h'7x-/P-4, 4' -y*7$y, N, N' 
- (/f/k7x-/l^) -N, N' - (4-n-yf-;P7 

x-;K-7xtyhvy-9, io-y*y$y, n. 



N-ex (4-y-4-hy;PT$77x-^) -4- 

3t£7 5 y U: * 'J =T7- £> L < y v-t 
£ft^WS£3*i£i<D-t*{±&K 7yt?y7 
-y (Pc)I^ftojy*c{ajfcLTii. H 2 Pc, Cu 
Pc, CoPc, NiPc, ZnPc, PdPc. Fe 
Pc, MnPc, ClAlPc, CIGaPc, CI I 
nPc, CISnPc, Cl 2 SiPc, (H0)A1 
Pc, (HO)GaPc, VOPc, TiOPc, Mo 
OPc, GaPc-O-GaPcg^^o^T^ySt 

[0031 ] m^mMnt i/cuu mrmmtzm 

yy. ry\-y*jv*ty, *jy*y*sy, f-*e 

yyVttisY, **W-)V, iS*WTV-)V, V 

y ry-/i/ , >r $ yy-/w , ^ y y yf - h 5 #;i^y 

#y^yy, 7V3r^yry^^y, ryF? 
*yy**y, 7yhuymt*ixt>cr>mmmmft> 

[0032] ztLt><7)®?mM®<r><¥X\ $ 

mmmwx'bh. -kmmfc&mnmmt ixa. 

8-tKodfv-df/y^-hy^^A, h'X (8-hH 

y^-h)«B, t'7. (8-hKn^^yy^-f) v 
yxfy, hyx (8-t Hn^^yy^-h) t;i^5 
-^A, hyx (2-^f-;u-8-t Fn^y^f/y-h 
-h)T;PS-«7A, h'JT. (8-t Ha^y^yy-f 
-M#y7A, fx (io-tHn^y<.yy [h] 
dfyy-t- h) ^y y>7A, t*x (io-hKndfy< 
yy [h] dfyy-t-h) ffi^s, ex ( 2-^^-8 
-dfyy-^-h) ^QDXfy^ju, ex (2-*^- 
8-^yy-^-h) (o-^yy^-h) ^y^, e 

X (2-X*)V-S-*SVy— h) (l-i-yby- 

h) tas-^a, ex (2-^f-;w-8-^yy-^- 
h ) ( 2—fyby- h ) #y *;J»$mtft>ti&tf. 

ztibtzmfeztihtetx-it*^. 
[0033] $mzmm#b LTMt, 

l < {i b y ry-/p^#ft*^t u \ ^ftwwi, 

2, 5 -ex (l-7xX/H - 1 , 3, 

-a, y^f-;i/Popop, 2, 5-ex(i-7x- 
;p)-i, 3, 4-*7V-Jk -2. 5 -ex (1-7 
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-1.3. A-ttyisTV-fr, 2- (4* 
-tert-ZWi-ZH -5-( 4" -b'7i- 
)V) 1, 3. 4-^-t^TV-/l/. 2, 5-t'X(l 

—t-7W)-\, 3. 4-^ifv ; ry-;u. l. 4 

-t'X [2-( 5-7x-/P**-F>'*TVy/l') ] 
-b>. 1, 4-h'X[2-( 5-7x-/M-*-fy'T*/ 
U;W -4-t e r t-7?-;t^<.y-fc'y] , 2- (4' 
-te r t-7f-/P7xX/P) -5-( 4" -t*7x- 
;P) -1, 3, 4 -f-rvTV-ZW, 2. 5-t*X(l 
-^7^-/1/) -1.3, A-j-Ti/TY-lV, 1. 4- 
t'*[2-( B-^xr./l/f-T^TVU/l/) ]<y-t£ 
y, 2- (4' -tert-/f^7i-;P) -5-( 
4" -t'7x-;l/) -1.3. 4-hUTy-^, 2, 

5-t*x -l, 3. 4-hurv- 

/k l, 4-h*x[2-( 5-7x^;WhUryj;W 
[00343 *»QO«HE L«Tli. «HHfc£ft*i: 

r^y&Jg^nyyftft, 7)V*v±wsuy>fc 

ft. *±JHAnyy<im S i O x . A 1 O x , S i N 
x . SiON. AlON. GeO, , LiO, , LiO 
N, TiO„ , T i ON, TaO, , TaON, TaN 

*. mzffimizmi-im&fttixii. sio s , a 

1 Ox . SiN x . SiON, AlON, GeO, , C 

m%.%&xmmzm&ix# * l^. 

*Jf<Ojfcfti: LTti, LiF. M g F 2 , Ca 
F 2 , MgF 2 , NaFtfttilW 
[0035] *9tmn*mE L*FfcfeV^Ttt, tfiHfc 

*) » s^y 3 y^n S3ia^(cj; 9*F£ft£fiaw-* 

ifcfc-Tifi?**. ^EL^^^»=ffiffl§n&^ 
WttffifcLTtt. 4eVJ:9*&fctt*RI»£#ofc 

A, rt7WJ*mWZ1xh<r)i!i&, iTOfflE. NE 

sAms.tzmztimitzx. mtty^mm. 
it&m, § t>tzii#v +*y x y wj to-;i^ow 

WWffiKB^fflv^feit*. |^fc<&B§*i**£ltttft 
•kLTIi. 4eVJ;9/h3&ttl^£&ot>4># $ Si 
?/*5^i>, ii)\, ! s*72», 8, IS, ^-^r. 



[00363 *mcoimE Lm^Tii. 2&gm< 
tttro*ttJB lt . m***^ * y vrmnmcm 

li. 3^$£l0%fcIJ:K^*::ia^aU\ S« 

«Bi7 ^ ^aw^a* . immmy < *a t lx 

li. tfyxf-vy, x^uy-»gth'-;l/*«^#, x 
f-i^y-t'^r^n-^ftfi-g*, jtfyrneuy, 
tfyxf-vy, ^y^^-;M^7^yv-h, ^y«sft 

^y, ^yx-r^;W7^y, f-Yyyjv^u^v 

uyftfi-^f*;. T-Yvyjv^n^vy-^^-yjv^ 
y, < -K l Jt'^yry7;^7'f K. .-Kyxx-f/W. jKU 

^-^>-h, ^y-7P^y, 4fy-f 5K. #yx-r 
;W5K. ^y>f5H. ^yrne^y^^f^n 
*. 

[00373 *^HO^rt8E L*^W#lO»)Stt, IE 
SIS*, xnvt^yy, 7*5 X-7, ^f^yT-^-r-f 
y^o^^lS^^tyn-T-fy/, f^yty 
?\ 7n-a-r>fy^o^:^iigs<ov^-m<o^ 
*a»t*ii:*«7**. «wimasjg8*i*fc«)*c 

«c^0S^* 1 ®< : 5:*. HaJ¥*Wf-r*i:ey*- 

;^*%lt. mft*m*Lx{>ftft%mmwfin 

htl^\ \ jlfficOKWfi 5 n m~ 1 0 u mOKffl***?* 
t<, 10nra-0. 2//miO®ffl*5$^>fc»4tV\ 
[00383 ®ft£8£i£<7>i§£, ««*JB«-r*«« 
x^7-;U, ^oo*;l/A, fb^tHn?^^. 

m-f** 5 . znmui^-nxx'h^xh x v\ 
-^-h, #yryv-K ^yx^r/i-. ^urs 
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H, ^U^P^y, XVX)V7*>, i£V**f-)V*59 

y h , #y * **7* y h , -fe;uo-^^» 

[0039] *t8E Lm?<7)W8k(k&fomz*m<0ik 



[0040] 

mti. 

Wkmi atis® (a) 
t. 

Mfc7] 




Br 



Pd^dba)}, 
(SH-)-BINAP, 
NaOtBu, toluene 




[004 1] 10 0S'J'J»hA<03OP7W3t, 
5, 1 l-^7"n^-^7^-fey2. Og (5. 18m 
mo 1 ) , N, -p-bV-JUT 
5^3. 99 g (11. 4mmo 1 ) . MJ* (&*y 

^Ofyr-kby) (0) 1 24mg 

(0. 136mmol) % ( S) - (-) -B I NAP 
(2, 2' -b'A-(i;7x^;^7^)-l, 
1" -h*^-7f-;P) 170mg (0. 272mmo 
1 ) . "^M/^At-ri^Kl. 1 9g ( 1 2. 4 
mmo 1 ) £A*rCT^:7>SBiU:1£. ffibMf:'^ 
8 0 5 >J U -y Wl^JO*T8!#L3:#£> 1 2 5"Cfc#S 
U 3 6i=7liaBH«fU:. R«*!F7a. ffii4*CH«» 

u 1 0 0 5 y y >y vjvoistunxfvznt. m& 

>fc h;^x^}g^LJt^y^y;^9A^n^h^ 
?7 4-TBrafr*4HtU:. S*I*|ft*U H&ftfc 



Me' 



miKmZfflt KKU 3. 28g (3. 
5 5mmo 1 ) {7)-ft£ft (A) (JR$6 9%) . 

^Wt4>nfcfb^!ft (A) £ 3 5 0°C % 3 . 6X10- 6 

% (A) (07^-/PHf^7a-y 3 y (FD) 

ft HPLC*&^AJVAbsOg!l^||£JaTK* 

FDV^«f : 924 (M + , bp) , 46 2 (M* + ) 
HPLCfcfig: 95% 
UVAbs : 5 58nm (WH» 
[0 04 2]«jtM2 (ft^ft(B)SV(B' ) C0£ 
j£) 

( B ) ftV ( B ' ) 06ttMH£&tt*ft*KI& 

M8] 
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3,8-/3,9--7/3 mixture 





(SH-)-BINAP, 
NaOtBu.t 




MejN 



[0 04 3] lOOSUU-y M>tf>3*->P7?X:ifc, 
3, 8-5/7*0*—: ^7^-fe>-i:3 ( 
7?*>MGm (E£Jt7 :3)2. 0g(5. 5 9m 
mo 1 ) „ N- (4-y^f^7Sy7i-^) -p- 
Y)V4Vy2. 7 lg (12. Ommo 1 ) . hVX 

(y^yyyfyrthy) (0) 7 7m 

g (0. 084mmo 1 ) . (S)-(-)-BINA 
P (2, 2' -MX- (^*7x-;P*X7-f 7) -1, 
1' -M1-yJ-)V) 10 4mg (0. 168mmo 

l ) , *by?At-7*Mf*'Fl. 3g (13. 5m 
mo 1 ) *?JtlX7)Vzl>W.mi,t:®.. mtY)V3lV7 
0 5 U U >y h/Hf JniT*#t^* { 'o 1 1 S'CfcJH'k 

U 1 0 0 5 'J y «y h^^oo^y-SrlnU.. gia 



NMea 



*. WfflLfciSftSrJ'JM, S6fliU 3. 1 1 g (4. 7 
8mmo 1 ) eMfc&ft (B) &IMB' ) Srttfc CO* 
8 6%). atfc»feilfcft^« ( B ) Xlf ( B ' ) 2 . 
5g*&4 0 0*C, 5. 0xl0- 6 Torr-C'#P»iS 
U 2. 0 g*)#fi»*£fW:. WMifc-fl-^* ( B ) 
&IMB' ) «0FDVX4HfK HPLC*&jg&tfUVA 

FDVXftflf: 6 50 (M + . bp) 
HPLC&jg: 96% 
UVAbs : 52 1 nm (MUy) 
[OO44]|gJi093 <fl-£*<C> JUMC )<*>£ 
fig) 

tt-s* ( c ) ( c • ) <0Msae(c4jjt4flsfisiB 

Hfc9] 




3,10-/3,11—7/3 m 




(SK-)-BINAP. ^ ^ 
NaOtBu, toluene 




[00 4 5] 10 0$yy»/WW03oP75*3£ 
3, 10-^7*0^-7, 14-y'7i^7-fet7h 



[1, 2-k] 7^7yf^> 3, ll-y/nt- 
7, 14-i/7z-^7tt7b [1, 2-k] 7/M" 
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5yT>M-&®l (i!£Jt7 : 3) 2. Og (3. 1 5m 
mo 1 ) » N— (A-VXf-lVTS.Sy x.-)V) -p- 
h;M l?y\. 5 7g (6. 93mmol), hVX 

(vXy^'y^r-fehy) s»t?$/9z, (o) 44m 

g(0. 047mmol), (S)-(-)-BINA 
P (2, 2' -t'X- (y7x-;m7^) -1, 
1' -t'-fy+JU) 5 9mg (0. 0 9 5mmo 1 ) , 
^by7At-7-b^^K727mg (7. 56mmo 
l ) ZTJiXTiUzfyMMLt:^ m b;Px>4 0 $ 
U 'J -y h/HrJD^TSBfL&ate 1 1 5*CK#ffiU § 

0 $ y y >y M^>y*oD**yfcjii;t, S»?Lttt> 

y 5 A? n? h ?y y j -xs 



[0 04 7] 1 OOS'J y-y h;^30P77X3^ > 
3, 10-^Vn^-7, 14-^7jt-;PT-b^7h 

[1, 2-k] 7/M-5y-fx 3, li-y7nt- 
7, 14-y*7x^7-l:t7h[l, 2-k]7/M" 
^y^-VS^* (M£it9 : 1) 3. 0g (4. 7 2m 
mo 1 ) „ N, N-^'hy-yUTSyi . Og ( 5. 1 
Ommo 1 ) , N- (A-isX^/VTS. /y x—)V) - 
p-h/W . 1 5g ( 5. 1 Ommo 1 ) , hy 
X {&K*W?yT±Y» VrtyV*?K (0) 64 
mg (0. 07mmo 1 ) . (S)-(-)-BINA 
P (2, 2' -t'X- (-;7i-WX7^) -1. 
1' ~^i-y^-)V) 88mg (0. 14mmo 1 ) . -f 
hU^At-rh^Kl. lg (1 1. 4mmo 1 ) 

*?JiXT>nymmiti®. m*h)vx.ye o$yj 
•y WPfctaiTaHf White 1 1 oicic#jiu § f>(; 
6BSH*ffLfc. EfM*T«£»* , CH«»U 6 0 $y 



tdtOkivm. 2. 6 5g(2. 8 6mmo 

1 ) tf>ft£% (C) RV (C* ) fcfcfc (JR*9-1 
%) . fcfcfc&llfcflte* (C) W (C ) 1 . 2g 
£350r. 5. OxlO-'TorrTRSWMiU H 

mmntL. '&t>tiKfc%m < c > w ( c • > cof 

FD-?*##f: 926 (M* , bp), 463 (M 2t ) 
HPLCfs£j£: 95% 
UVAbs : 54 6nm (WPxy) 
[OO4 6]|gjt0lj4 (fc£»(D)2ttMD' ) <9£ 
A) 

ft-d* ( d ) &.V ( d ' ) ttemmt&vitems 



Me 




£fflvvt;$ yJ±?xi-?hyyy < -T^/BfflfRL^. |§ 
<^irt:IItt£h/l'xy N r-feh-hy^TBisjMks 

1. 5 7g ( 1 . 7 2mmo 1 ) ?>ft£-& (D) & 

tMD' ) (JR$3 7%) . <}Cfc#/5>^^^j 

(D)£tf (D' )5r350'C. 4. 8xlO" 6 Tor 
rTKJMWU «fifi*^»t. m^tifc-ft^jj 
(D)m(D' XQFDVXfttf. HPLCtmm 

UVAb sO«56lt*tfilTK*t. 

FD^Xtftlf: 9 14 (M* , bp) , 45 7 (M 2t ) 

HPLCfcfig: 98% 

UVAbs : 5 34nm (hfUxy) 
[0048] Wt0|5 (ftgft ( E ) J&Jf ( E ' ) C9£ 

fig) 

( E ) SIX ( E ' ) <0£«iigfctjlt$.ftSSKjB 




*10-/3,ll-=9/l 




(SM^ONAP, M% 1 
NaQBu,toJume 



M< 
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[fcl 11 




3,10-/3,H-='8/2n»udiire 




P(Wdb.)^ 
CSO-BINAP. 
NaOtBo, toluene 




[0049] 1 0 0 5 U V -y M/0>3OP75X:HC, 
3, 14-v'7x-;l/T-fe-t7h 

[1, 2-k] 7;^7>fy. 3, 1 l-i/7Dt- 
7, 1 4-^'7*-;PT-fe^7h tl. 2-k] 7/fct 
5yf-V«£ft (il-£it8 :2)2. 0g (3. 1 5m 
mo 1 ) „ 3, 3' -t'7. (^^-/PT577x-^) 
75 VI. 77g(6.,93mmolK hVZ 

y=JVfyr-kby) vuwj* (0) 44mg 

(0. 047mmolK ( S ) - (- ) -B I NAP 
(2, 2' -t**- (y'7i-^7^) -1, 
1 ' -t*^-7f-;l/) 5 9mg (0. 0 9 5mmo 1 ) , 
■fh»J>7At-7hdf^H696mg (7. 24mmo 

1 ) $7JiXT)\,lyW&ltz&. K*M*xy5 0S 
y y -y wi^fliix.TJSftL&a^ 1 1 5*c£#iau § 

Lfc. ra?r«l8l^ ®<oft£83£5 0g<^y;<?y 
^$rfflvvfc?nv^57>r-T^M?->\ t-^xy?) 

JWfcStf. «ffflL3bttJlfrl>M. Sa^L. 2. 63 g 
(2. 64mmo 1 ) Wft^W (E) at/ (E' ) *ft 

(JR$84%) . mznbtvtziks® (E)m 

(E' ) 1. Og^^Or. 4. 8xlO" 6 Torr 

(E)ftlME' ) <^)FD7XM, HPLC*fi£&tf 
U V A b s tf>3B5£*£££irR^-f . 
FD"7X^*f : 9 84 (M* , bp) 
HPLCJsfiJg: 98% 
UVAb s : 5 1 5 nm ( h;Hy) 

[0050] mmi <««EL#F<0|8&) 

2 5X7 5X1. lmm*H XcotfyxmtiLk^ mm 

1 2 o nmcM y^&xxmmfrhKhwmm 
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